(19>EJ#@fc?tty (jp) (12) & ^ §^ Q ^ (A) ai)4*fftHK&W« 

-46765 

(43)&@BH TOil¥(1999)2/!23B 



(51) IntCl. 8 
C12N 15/09 
5/10 

C 1 2 P 21/02 
GO 1 N 33/68 
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(22)fflSBB 
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(7DWIKA 


«&JI|Pltf#Br4TB:i# 

592256162 

^;nm»^mfi«647- 2 


8^ 






(71)ffiISA 


201-^ 
597115358 






It % s) 




mm m 

mi)\mmmmTm®3 -46 


-50 




(72)58W£ 










(74)ftSA 


^Jf[m»rf3^647- 2 - 

j 


•201 

J 

B*HIC«< 



(54) umnzffl Kaas<oh#Di;-*^s 



(57) [9ft] 

£ tfUS l # B ^ b M n # i * -CtfWtii K * ■< ^ £A|fi& 

fCigMLT^ti'n^CODNA^^Wt, Zflh(0 
D N A^^-ttl-etl^C*^^ y ^-I0g*3 



(2) 



mfflW- 1 1.-4 6 7 6 5 



Kustta y ^-^-see<z)#ftffiit*»«t trigs® 

[ 0 0 0 1 J 

fc<&T?*>3. 

[0 002] 

[fi£*cof£trJ Ifafft> y-tr^-, >f si-^+y 

3 aa>i*s 6 ff«:**waT'»iiw u t v > 5 1> w # 
& 9 , & Krafts i LX£w»mM j $>VL&A4Q& 

sc>ctjE£;-r5 y K^©7tp ^©flgfffciWftfe 

[0 0 0 3] IKSSfftt, *©*5&A*P>*# < 2«JC 
[0 004] jSS69C^ h y-i:|t5itilill 



fclSli-LT?lllt«IH; ^<b©tt^flWfci*$» 

[0005] a^s:a -< fltseK©*£ 

*JflNfca»e>, *6R5&lt<0h#» ^-4:0*1-5-* 

[0006] iKg&flta^^ i^-^HS^t©^ 

«!SR^ T7V try Sbtt&£$#*iM&&£r 

fit, I/3K-?-tlt7^ !) 7t^7r?-Wffl 
$H"CV->5 [Hanoi 1, C. and Beckwith, J., Science, 23 
3, 1403-1408, (1986) tiki „ £ 0)6*31 ^ 

5 Effete, -f^t'ha^lR^, 77y*7>#x/i, 

#ft**lfc[Shih,T.M. ( and Goldin, A. L. , J. Cell. 
Biol. 136, 1037-1045, ( 1997)] „ ^ Oftfeiiy x/&7 

So 

[0 0 0 7] t?4rV#— ^ — t LTffi 

[Yokoyama-Kobayashi-, M. etal. , Gene 163:193-196 

(1995)] , :^«Sfff)WD-;-MI 

[0 0 0 8] 




oi||i:iSfifff) htf*i?-%tii:fetZ>Zb<DX'ZZ 
[0 0 0 9] 

[0 0 10] f/iH, rcQ^SWfi, nti (ntt2£JUb 
K"£OTU -_tLb«DNArr)tiO'en ; rtLCOC*ffilI 

e> ost^-ifie^ ^ -eh^ni^M k <g a l x m-s m e 

(0 0 1 1 ] £/t, rc0|SWc0^&{C*3V^TJi, jbtau 
[0 0 12] 

[0 0 13] 2 : a»LfcJK'STie-T'4r, h7V77i 
3 : §!^ii£^£^ALfc«£l^lU 

Kyte & Doolittelfe [Kyte, J. & Doolittle, R. F. , J. 
M. Biol. 157:105-132 (1982)] ft £*£r/8^T , f-#n 
^-fcKS-f^KMIt OUT* r^^f 

gffii K> -< l j@<Jo^tr n MO D N A»rtf 

£Wt£ 0 Cl(7)<t9*DNAWrJtcoai3Htt, mx.it, 
m 3 ft ffl l«!f J; -5 ifiHfc*? fc«toTff5wta5*c# 



ftM¥ I "1-4 6 7 6 5 



5c * fc , ASK ifi K > 4 I- 3i a ttffiKff 

y^7— BfJ|«S*E (pcr) feicj:*) S^t1~5DN 
A*tf*H8M-5;ii:t>-e*<5. ftfc, DNA»Jt»4, 
cDNA, y /i»DNA, ^fiJoDNA.ft^V^ft-5^ 

oDNA^ibtKiSi-rs:: 

[0 0 14] &I^T\ *#*l,6fcDNA||ftfiU#-*- 

ist y #-?~mmt<nm£mmz^~h*'t%®.'£- 
DNAtrr^^y /-jw-a&swfsm^^-te 

[ooi5] yjK-^-aeKtLttt, ^n^k. 
* -a e e f? -c § fi s m & « 

L X^3cL7t^it^^®J^«tC#Ai-5 
lets, 0ix.« % RMfiK«*<**--e*»M&«fC 

7^5 K, -ffiDNA, *>5VM4-*fl7 7—^*4: 

[0 0 16] ^^^^-$r»M{c:^A1-5lcii, 

yy&*ji'i'$j*&* DEAE-f^F7^ y^K 
■eta mwt&eww rate^fx^M^K^y 

-^^rML/t^, :tl^^th7^7i^-> 3 y 

<t d5"C^ -5 [Yokoyama-Kobayashi and Kato, Biochem. B 
iophys. Res. Commun. 192:935-939 (1993) ] D 

[0017] mvomk LTii, rt&toy #-9~-m 

HHB-e*oXfeJ:v> 0 laswi^Ufc X 5ft s v 
4 oc^a^-y^v^B^-^-fettffli-aft^-ic 

B^^^-^t LT^ite-"F$r^AL7ciJj%M$: 



(4) 



M¥ 1 1 -4 6 7 6 5 



-^-ge^i LfcW^fctt, All^^f K*iV> 

5 7 p -tf oiSffiSrffl|£i-« c t /Ji-C# -So 

[0018] ^±<7)^ffiic J; 15 , n^^to^ Ky 
*5£IWRKS K^^fcHft^-f^DNAWtf £ y# 

[0 0 19] 

ft&&f£*S«fcU ? g#iie£J&te\ XB. ("Molecular Clonin 
g. A Laboratory Manual", Cold Spring Harbor Laborat 
ory, 1989 ) fctEofc. fflm#%i3 ZtfoUIMmXtt 

&o7c 0 

^f-HPoogee <d?u — — y^ 

t h #!M«#c Saos- 2 ftBlfc c D N A y 4 7*7 V -*» 
P.ii^ Lfc c D N A* n-i/©*aaafilfiB!5U*S©3B 
*, MSaWia^cO^n -VHP 00966 Z(D 
^n-vii, ga?ij#^H^Lfd&ggfi?iJ;$>fe&9, 15 

5b P <D5' #mmw$, 762 b P ©;*--7vy — 

yv-J*, 805bp W3' ^IBIRffi^&jfcSflligSrWt 
*CV*fc« t-T'y !) -f U-AU 2 5 3 r ? y 

Cfcfcott hCD63$t® [Metzelaar, M. J. et al. , 
J. Bio. Chem. 266: 3239-3245 (1991)] ©7;7iE 
mtZ'l.o%<Omn^^\^X\^tz 0 HltH, Kyte&D 
oolittle^ [Kyte, J. & Doolittle, R. F. , J. Hoi. Bi 
ol. 157: 105-132 (1982)] XMtzc\ (DmBW^A 
1±7°p 7 4 4 fSSfKJgHTji K> 4Vbm> 

1 : r>p^— tfiK^»a«0*^^^- 



0 2 K#*-<0»jte&maB«jfc;^ 4M*>jft'&ji:e7 

(1) pSSDi ^^-77^yb©WS! 

1 Mg ©pSSDl 7°7*$ K^WBtlffSnaBl lOa^y 

y D7c 0 ^co-fe^^rO. 7%7*#p — xy;^ 

fS*»Kli»*t; *H 500 J£g*j-co 77^:/r-£¥8iL 
fc 0 

( 2 ) h p 00966 ©is i mnm ^©fflR««*r-a 

tPpSSDl-966. 1 

2/ig G9HP00966 ^P-y£«gtgiSnaBI lOaaj/ 
k IflJRRBIajSAfal lO^yhCJiU^tLfcg, |.5% 
TfSu-y,^;u-^MM.m^n, 0. 3kb ^y-^Vh 
feflWLfc, C®77^^ r-#*j20ngi:-b!5 { 1 ) 

£^£^-t*MjM109 £>^re&£fT&t,\ 
Wc7yf'> y y»t4=P--ri>b6^£ilTJ\ 2ml© 

W Lfc7°7 * ^ KttO. 5 n g ^ 2 3.= -y h ©$fJPSg|#Nc 

fco wCQ^SS/^^-y^ib^ HP00966 *5j$cDNA7 

L, pSSD 1-966. 1 at, 

( 3 ) H P 00966 (Dm 1 ~H 2 ^ >©^IR^ 

HP00966 ?v~-y%mmkL, »NA7"7^^- 
5' -GCGAGATCTGTATTTAATACGACTCACTATAGGG-3' & <£U*5' -C 
GGATATCGACTTTCCCGGATTGTGGC-3 ' , /■«— df^cnyu-v— ^± 
lUAmpli taq 5^~y h^l>TPCR!rft^\ SfS 

H^SnaBI 10My Mm3KEeoRV15A±i y 

1.5%T^t3-^^/^M^®lt^ft, »4k 
b O77^yhl;*iU 0 Z.<D7yy'ty S^20ng 

<ir±ffi (l) •C#?>nfc^?-77^>' hi^jlOngS: 
^SIt$■^^•ri 0 dcos^^fflv^T7cMjMio9 

^Srii-Uf, 2ml<75LBi$i|&^-C37 < Cs -|)g|Lfc„ r 
tubcO@#:^^tt{±lL7t7 P 7^5 H0.5 Mg ^2i= 
y h <0$yiSg|3RNcoHC«J: f^M, l.OftT^B— ^y/u 
^*S5^W^ 0 HP00966 
DNA77^^ ^^JE*l6JK:ffiA^4^TV^5^ 
p — ytriitbLs pSSDl-966. 2 itfc 0 

(4) HP00966 ©jBl^JB3RJta K^-fV© 13 — K 
^I^6^tfpSSDl-966. 369#?^ 

2yg ©HP00966 7 u — V$-^J|51g$^SnaBI lOasy 
ffiflffiBNREcoT22 10 a-y UtiDiBftLfctt, S 




i^20ngti:fe (l) UfabMt-** 9-7 7 V bffi 
10ng£JS¥DU SitSit^DNA y A >f- f s 3 V* y h 
^TilJ££i±7C 3 r<DKj£&£ffl^T;fcJl&®JM109 <7)ftf 
SM5|ft£fTfcv\ #f5tifcT>t°->y yift^a^ 
b6^£)8l>\ 2ml(DL BJtite('-C37t, L 
tz 0 rH^»»bitHLfc7'7^; K»0.5 £ 

^y/u-^^Sbicd^tfco z.<nmh'*#—*sfrbs hp 

00966 ft*cDNA75^>>h3jS]E*lSl*i:i#A**VC 
l^-S:? n — ^jgfcfcj U pSSDl-966.3 t Ltz a 

(5) HP00966 ®^ l 4 l&Kigl hV^^a- K 
tH^E^tfpSSDl-966. 4©$?^ 

2 m g <7> HP 00966 * d— >^fMW^SnaBI 10-3.- y 

h , mmmmsaci is^= ? h c j: 9 jhas uta, 

0.9kb «77^ ^h&MLfco rcO^y^^^h^ 
20ng^±ie (1) t1IW:^^-77/^ h^JlO 

®«£?t4H\ ®bfttzTyt°^y ^jjjjftferna^-^ 

ib6£fc£TO\ 2ral£>LBig*feKT37t > — ^tg^L 

^y-MMWMttlcj^ttfc. roflcBi^^— V^tj, HP00 
966 &&cdM7 7 ? * > h&jEjjfa\Z.W^£tiX^S9 
n-^ilfctiU pSSDl-966. 4 t Ltz 0 

( 1 ) pSSDl #«8i3|flstf>$&J& 
[Yokoyam-Kobayashi, M. et el. , Gene 163:193-1 

96 (1995) ] fifi©©7J?£^t& oT^H OOng (DpSSD 1-966. 
1 , pSSDl-966. 2 , pSSDl-966. 3 , pSSDl-966. 4 <D— # 
#DNA«r£tf7 7-S^H-, 13 ^ LT^fi 
COpSSDl ©-*®DNA^£f77-'»&, ^tl-f 
ft7. 5 n g <7) y !!7^y (TRANSFECTAM ) Srffl^T 
fvuW»&#««COS 7 (llto (C^ALfco 
^Hb^«^37°C, 5 %CC2 rofc#T-C5 BPflJgflL 

/Co 

(2) HHf«)^*t- £©tt©8lH 

Xfift [Yokoyam-Kobayashi, M. et al. , Gene 163:193-1 

96 (1995) ] ts,WL<D%miz.&oxmmLit7'C7*i) 
u-h^-hie (i) (D&mmcDtmmoni 37 

(3) mmmmzxtu*-}— 

oQmttVymmm (pH7.4) Srffl^T, !7>**3t57>fy 



# 

WBSFl'l^ 6 7 6 5 

y / -vv<r>i %&m& x w. s%r if^-^mm 

L, &f£lml{C 1M ifift*/i">!>i»,2 y 1 , Fny^ 

il&3.5cm CD7V- hClL^, 
37^^X1 .^ll^^tt r©7V- M^S-^US: 

i/-h) &#fc„ &<^x\ ±ie (1) <oi&#iM&a»e>i£ 

*4r»i*U y >«tt««4rff (PBS) 

,fc 9 |£7w 7"y >v— f*£«9i*\ 37^, — S/fVdfa'* 
— hLfc„ £4>il££, pSSDl „ pSSDl-966. 2 , pSSDl-96 
6.4 Mft**&jWSHcov»r«:7-r^y h« 

ftli^btV^^oTCo — pSSDl-966. 1 , pSSDl-966. 
3 Sr^m^TcMTO^^y hfc^HE^ 
(E!3) 0 EU:0i£JR4»b, HP 00966 (3j;o 

(4) ^^«#LAcifeilia^ibc0 9odr^--if^(7;^ 

{±1 

±12 (l) com«W^^J^ife^^L, PBStdj;^ 

«M&&o.2mL ©pbscisu itsiisawi 
ofco Aaa^cofflgfflfSio/i i ^r^^yy \>\z.<n 

37 c C{CX-^-C^^ ; i'<™ h LfCo r^^s pSSD 
1 % pSSDl-966. 2 , pSSDl-966. &%tf§L%->ktz.W&SZ.^ 
^Ttt"7*D^-7----g?Stt«^a$^^ofc 0 -77, P S 
SD1-966. 1 , pSSDl-966.3 Sr^g^$*fcjNMa'Ctt!7 o * 

*mmw%Liz±m (3) fioMm^-^Lfc,, 

[0 0 2 0] 

5o 

[0 0 2 1 J 

E5»i#-§- : 1 
gflyiJtOfic? : 1 7 2 2 

E^cs : mm 



(6) , EfiWl 1-4 6 7 6 5 



W.¥\<DWm : cDNA to m R N A 
&M : 



?u — y% : H P 0 0 9 6 6 



ir/L'y'-Y y : S a o s - 2 



mnzn-rm^ : C D S 

: 1 5 6 . . 9 17 



ACTTGCTGGG GTCGGGGCTG CGCGACGGCG CAGGGGCTGC GGGGAGCGCC GCGCAGGCCG 
TGCAGTTCCT AGCGAGGAGG CGCCGCCGCC ATTGCCGCTC TCTCGGTGAG CGCAGCCCCC 
CTCTCCGGGC CGGGCCTTCG CGGGCCACCG GCGCC ATG GGC CAG TGC GGC ATC 

Met Gly Gin Cys Gly He 
1 5 
ACC TCC TCC AAG ACC GTG CTG GTC TTT CTC AAC CTC ATC TTC TGG GGG 
Thr Ser Ser Lys Thr Val Leu Val Phe Leu Asn Leu He Phe Trp Gly 

10 15 20 

GCA GCT GGC ATT TTA TGC TAT GTG GGA GCC TAT GTC TTC ATC ACT TAT 
Ala Ala Gly He Leu Cys Tyr Val Gly Ala Tyr Val Phe He Thr Tyr 

25 30 35 

GAT GAC TAT GAC CAC TTC TTT GAA GAT GTG TAC ACG CTC ATC CCT GCT 
Asp Asp Tyr Asp His Phe Phe Glu Asp. Val Tyr Thr Leu lie Pro Ala 

40 45 50 

GTA GTG ATC ATA GCT GTA GGA GCC CTG CTT TTC ATC ATT GGG CTA ATT 
Val Val He He Ala Val Gly Ala Leu Leu Phe He lie Gly Leu He 
55 60 65 70 

GGC TGC TGT GCC ACA ATC CGG GAA AGT CGC TGT GGA CTT GCC ACG TTT 
Gly Cys Cys Ala Thr lie Arg Glu Ser Arg Cys Gly Leu Ala Thr Phe 

75 80 85 

GTC ATC ATC CTG CTC TTG GTT TTT GTC ACA GAA GTT GTT GTA GTG GTT 
Val He He Leu Leu Leu Val Phe Val Thr Glu Val Val Val Val Val 

. 90 95 100 

TTG GGA TAT GTT TAC AGA GCA AAG GTG GAA AAT GAG GTT GAT CGC AGC 
Leu Gly Tyr Val Tyr Arg Ala Lys Val Glu Asn Glu Val Asp Arg Ser 

105 - 110 115 

ATT CAG AAA GTG TAT AAG ACC TAC AAT GGA ACC AAC CCT GAT GCT GCT 
He Gin Lys Val Tyr Lys Thr Tyr Asn Gly Thr Asn Pro Asp Ala Ala 

120 125 130 

AGC CGG GCT ATT GAT TAT GTA CAG AGA CAG CTG CAT TGT TGT GGA ATT 
Ser Arg Ala He Asp Tyr Val Gin Arg Gin Leu His Cys Cys Gly He 
135 140 145 150 

CAC AAC TAC TCA GAC TGG GAA AAT ACA' GAT TGG TTC AAA GAA ACC AAA 
His Asn Tyr Ser Asp Trp Glu Asn Thr Asp Trp Phe Lys Glu Thr Lys 

155 160 165 

AAC CAG AGT GTC CCT CTT AGC TGC TGC AGA GAG ACT GCC AGC AAT TGT 
Asn Gin Ser Val Pro Leu Ser Cys Cys Arg Glu Thr Ala Ser Asn Cys 

170 175 180 

AAT GGC AGC CTG GCC CAC CCT TCC GAC CTC TAT GCT GAG GGG TGT CAG 
Asn Gly Ser Leu Ala His Pro Ser Asp Leu Tyr Ala Glu Gly Cys Glu 

185 190 195 

GCT CTA GTA GTG AAG AAG CTA CAA GAA ATC ATG ATG CAT GTG ATC TGG 
Ala Leu Val Val Lys Lys Leu Gin Glu He Met Met His Val. He Trp 



60 
120 
173 



221 



269 



317 



365 



413 



461 



509 



557 



605 



653 



701 



749 



797 



(7) mmW- 1 1-4 6 7 6 5 



200 205 210 

CCC GCA CTG GCA TTT CCA GCT ATT CAG CTG CTG GGC ATG CTG TGT GCT 845 
Ala Ala Leu Ala Phe Ala Ala He Gin Leu Leu Gly Met Leu Cys Ala 
215 220 225 230 

TGC ATC GTG TTG TGC AGA AGG AGT AGA GAT CCT GCT TAC GAG CTC CTC 893 
Cys lie Val Leu Cys Arg Arg Ser Arg Asp Pro Ala Tyr Glu Leu Leu 

235 240 245 

ATC ACT GGC GGA ACC TAT GCA TAGTTGACAA CTCAAGCCTG AGCTTTTTGG 944 
He Thr Gly Gly Thr Tyr Ala 
250 253 

TCTTGTTCTG ATTTGGAAGG TGAATTGAGC AGGTCTGCTG CTGTTGGCCT CTGGAGTTCA 1004 
TTTAGTTAAA GCACATGTAC ACTGGTGTTG GACAGAGCAG CTTGGCTTTT CATGTGCCCA 1064 
CCTACTTACC TACTACCTGC GACTTTCTTT TTCCTTGTTC TAGCTGACTC TTCATGCCCC 1124 
TAAGATTTTA AGTACGATGG TGAACGTTCT AATTTCAGAA CCAATTGCGA GTCATGTAGT 1184 
GTGGTAGAAT TAAAGGAGGA CACGAGCCTG CTTCTGTTAC CTCCAAGTGG TAACAGGACT 1244 
GATGCCGAAA TGTCACCAGG TCCTTTCAGT CTTCACAGTG GAGAACTCTT GGCCAAAGGT 1304 
TTTTGCGGGG AGGAGGAGGA AACCAGCTTT CTGGTTAAGG TTAACACCAG ATGGTGCCCC 1364 
TCATTGGTGT CCTTTTAAAA AATATTTACT GTAGTCCAAT AAGATAGCAG CTGTACAAAA 1424 
TGACTAAAAT AGATTGTAGG ATCATATGGC GTATATCTTG GTTCATCTTC AAAATCAGAG 1484 
ACTGAGCTTT GAAACTAGTG GTTTTTAATC AAAGTTGGCT TTATAGGAGG AGTATAATGT 1544 
ATGCACTACT GTTTTAAAAG AATTAGTGTG AGTGTGTTTT TGTATGAATG AGCCCATTCA 1604 
TGGTAAGTCT TAAGCTTGTT GGAAATAATG TACCCATGTA GACTAGCAAA ATAGTATGTA 1664 
GATGTGATCT CAGTTGTAAA TAGAAAAATC TAATTCAATA AACTCTGTAT CAGCCCCC 1722 

mmomwmw] . im3] nmttEopv*?— \gm& i t*tf-ms\z.ftto 

[mi] ilSfifi^^D-yHP 00966 (DTK J ^^M^h'O , ±Sfe^?>pSSDl , pSSDl-96 

m&WZft ^5W*tt/a*tt^n7-f-^*7P*f 9*7 61, pSSDl-9662, Tlft&^'bpSSDl- 10085 , pSSDl-966 
ym-QhZo 3, pSSDl-9664iC<t-5^*g^-Cfc-5 0 

[®2j jgf^e^HPoo966 k$v*-r— zom&MB [@4] r (o^m^mc SLixfcfezthizmw&mi 
*<nmf$.%i&irm£mx'foz> 0 poo966 <r> h#T3^— t*-f«a:Bi-e*>« 0 

[mi j 



HP00966 




-4.00 i i i i 

1 61 121 181 241 301 



(9) fimW 1 "1-4 6 7 6 5 



